Total alkaloids of Rubus aleaefolius Poir inhibit hepatocellular carcinoma growth in vivo and in vitro via activation of mitochondrial-dependent apoptosis.
The aim of this study was to evaluate the therapeutic efficacy of Rubus aleaefolius Poir total alkaloids (TARAP) against hepatocellular carcinoma growth in vivo and in vitro, and to investigate the possible molecular mechanisms mediating its biological activity. Nude mice were implanted with HepG2 human hepatocellular carcinoma cells and fed with vehicle (physiological saline) or 3 g/kg/d dose of TARAP, 5 days per week, for 21 days. The in vivo efficacy of TARAP against tumor growth was investigated by evaluating its effect on tumor volume and tumor weight in mice with HCC xenografts and its adverse effect was determined by measuring the body weight gain. The in vitro effect of TARAP on the viability of HepG2 cells was determined by MTT assay. HepG2 cell morphology was observed via phase-contrast microscopy. Apoptosis in tumor tissues or in HepG2 cells was analyzed by TUNEL assay or FACS analysis with Annexin V/PI, respectively. The loss of mitochondrial membrane potential in HepG2 cells was determined via JC-1 staining followed by FACS analysis. Activation of caspase-9 and -3 in HepG2 cells was examined by a colorimetric assay. The mRNA and protein expression of Bcl-2 and Bax in tumor tissues were measured by RT-PCR and immunohistochemistry. TARAP reduced tumor volume and tumor weight, but had no effect on the body weight gain in HCC mice. TARAP decreased the viability of HepG2 cells and induced cell morphological changes in vitro in a dose- and time-dependent manner. In addition, TARAP induced apoptosis both in tumor tissues and in HepG2 cells. Moreover, TARAP treatment resulted in the collapse of mitochondrial membrane potential in HepG2 cells, as well as the activation of caspase-9 and -3. Furthermore, administration of TARAP increased the pro-apoptotic Bax/Bcl-2 ratio in HCC mouse tumors, at both transcriptional and translational levels. TARAP inhibits hepatocellular carcinoma growth both in vivo and in vitro probably through the activation of mitochondrial-dependent apoptosis, which may, in part, explain its anticancer activity. These results suggest that total alkaloids in Rubus aleaefolius Poir may be a potential novel therapeutic agent for the treatment of hepatocellular carcinoma and other cancers.